each age series and their distribution is given in the paper cited (5) , as are the figures for the mean lengths and weights and their probable errors. The general method of preparation of the bones for measurement is described elsewhere (8) . The strength of the macerating fluid and the time of maceration was adjusted to the age of the animal.
If the raw data be charted (charts not given) it is evident that bone growth in length and in weight exhibits two cycles between the ages of 23 and 150 days in the life of the albino rat. While these cycles, in all probability, are representable by curves based on the idea that the course of growth simulates that of an autocatalyzed monomolecular chemical reaction, as developed by Robertson (9) , the paucity of intervening observations makes an attempt at formulation useless.
It has been found useful in the analysis of data of this nature to express the course of growth in terms of "growth capacity" (5, 6) . This is a measure of the ability of unit measure of organ to add increments to itself in terms of initial quantities (1) . In this case it represents "gin. per 100 gin. per day," and "mm. per 100 ram. per day" at the stated periods of observation. The growth capacity values are thus seen to be abstract values and hence directly comparable. A plotting of these values on an arithmetic grid instead of upon semilogarithmic paper makes possible a better visualization of the relations in the present instance, because of the cyclic character of the changes and the absolute magnitudes of the figures.
The results of the computations made from the raw data (5) are given in Chart 1.
Certain noteworthy systemic and sex relations in growth capacity in length and weight, and their consequences, are deducible from the curves.
In both sexes the growth capacity of the humerus in length is quantitatively more nearly like that of the femur than is growth capacity in weight. As a result the increase in difference in length between the two bones, which largely occurs during the period of active differentiation (23 to 65 days of age), is less in degree than the increase in weight difference, and the systemic difference in serially homologous bones in the adult as well as in the immature animal is less a difference in length than a difference in weight.
In both bones the growth capacity of the male in length is quanti: tatively more nearly like that of the female than is the growth capacity in weight. As a result, the sex difference in length increases to a lesser degree than the sex difference in weight during the period of active differentiation, and the sex difference in isotopic bones in the adult as well as in the immature animals is less a difference in length than a difference in weight. It thus appears that growth in length is less systemically and sex characteristic than growth in weight. When there is taken into account the known difference in mode of growth in weight by deposition of ash materials with the resultant systemic and sex differences in structure, and the mode of growth in length by cartilage increments (2), it is obvious that the phenomenon is consistent with the assumption that growth in length is largely a matter of increase in cell number, and growth in weight a matter of increase in cell size and density.
It is seen from the chart that the growth capacity in length for both bones of both sexes, at all ages, is less than the growth capacity in weight. As a result the length of the bones is only doubled while the weight is increased from 3 to 7 times according to the sex and structure. It is evident that the processes productive of bone strength are always more active than those concerned in longitudinal expansion or stature. Assodated with this phenomenon is the fact that the body weight of the albino rat increases from 10 to 15 times its original value during the growth period from 23 to 150 days, while the body length is only a little more than doubled; and the fact that similar general relations between growth in stature and growth in weight exist in man (10) .
This differential growth may be a particular expression of a general organic relationship between rate of growth by increase in cell number and rate of growth by increase in cell size. In addition it may be an expression of a response to a need for greater strength of supporting structure arising from the proportionately greater rate of growth in total body weight as compared with rate of growth in body length.
Turning now to a comparison of growth capacity in length and in weight on age, it is seen that marked retardations of both types of growth occur at 30 and at 65 days of age. These are attributable respectively to changes incident to weaning and puberty, as has been discussed in detail in an earlier paper (5) . If the ratio Growth capacity in length Growth capacity in weight be calculated and the values plotted as in Chart 2, it is ,at once evident that the retardation of growth capacity in length is definitely less in all cases than the retardation of growth capacity in weight. In all cases the extent of change in growth capacity induced by the change in physiological condition is less in length than in weight.
From this and the preceding fact, the conclusion is justified that bone growth in length is less susceptible to disturbance by factors arising at various stages of development than is bone growth in weight. The implication is that the processes concerned in growth by increase in stature (or cell number through cartilage increments (2)) are generally more resistant to the factors specifically associated with the physiological stage of development, than are the processes concerned in increase in strength of supporting structure (or growth by increase in cell size or density through ossification (5)). Notwithstanding this greater resistance of growth in length, it is a fact that the total percentage decrease in growth capacity on age for the period of observation (23 to 150 days) is practically the same for growth capacity in length as for growth capacity in weight. This is shown by plotting the terminal values on an arith-log grid as in Chart 3.
This fact indicates that in the long bones both types of growth are factored with equal intensity by age. This is not the place to go into a differentiation between age and physiological stage of development as factors which must be separately considered when an analysis of growth is being made. A preliminary delimitation has already been given (11) . The significant point, with regard to bone growth, is that while growth capacity in length differs from growth capacity in weight in the intensity of response to factors due to the physiological stage of development of the organism as a whole, the response to the simple passage of time, or the age factor as such, is of equal degree in both types of growth, over the period represented by these observations. Whether this latter relation is a general relation or is confined to the humerus and femur is a matter which only future investigation can uncover.
It should be noted that at 65 days of age there occurs a stabilization of the growth capacity in length and weight, and an approximation .xL of the absolute values to a common level. This phenomenon has been discussed in an earlier paper (5). Attention is called to it here in order to show that the culmination of puberty has the same equilibrating effect on bone growth in length and weight as it does on the chemical differentiation.
If the relation between growth in bone length and growth in body length be compared with the relation between growth in bone weight and growth in body weight an interesting association is disclosed.
I have not given charts for the growth capacity values for body length and weight because the multiplicity of curves would make for confusion. It is enough to state that in both sexes the curve for growth capacity in body length is practically a replica of the curves for growth capacity in bone length, while the curve for growth capacity in body weight deviates markedly from those for bone weight during the period of active differential development.
Moreover, when the coefScients of correlation for bone length and body length, and for bone weight and body weight, are calculated (using all values regardless of age), it is found that in both bones of both sexes the correlation between the former is greater than between the latter pair of variables. The values are given in Table II . These facts indicate that bone growth and body growth in length are more alike, both in k~nd and in degree, than are bone growth and body growth in weight. This relation is the expected since growth in bone length is largely skeletal growth while growth in body weight is only partly factored by growth of the osseous system• (The latter is but from 6 to 10 per cent of the total body weight within the age limits of these observations (4) .) The high degree of correlation is noteworthy.
Linear regression is exhibited throughout /n these relations, but since the regressions: body length-body weight, bone length-bone weight, etc., are non-linear, further analysis by the method of partial correlation is precluded.
Finally, the association between bone length and bone weight is also high, but not so high as the correlation between bone size and body size. In the male the coefficient of correlation for the humerus is 0.938 4-0.0087, and for the femur 0.947 4-0.0074. In the female the value for the humerus is 0.938 4-0.0087, and for the femur, 0.956 4-0.0062.
SUMMARY AND CONCLUSION.
1. The growth capacity in length of the humerus and femur of male and female albino rats during the growth period from 23 to 150 days of age is less than the growth capacity in weight. This shows that the processes productive of bone strength are more active than those concerned in longitudinal expansion or stature.
2. Growth capacity in length is less affected than is growth capacity in weight by the systemic determinants and the factors incident to sex, weaning, and puberty. Since the findings as a whole are consistent with the assumption that bone growth in length is largely a matter of increase in cell number, while bone growth in weight is largely a matter of increase in cell size and density, the generalization is made that, in the bones at least, growth by increase in cell number is more stable than growth .by increase in cell size and density.
3. A stabilization and approximation to a uniform level of growth capacity in both length and weight occurs at the culmination of puberty, which is quite like that taking place in the chemical differentiation at the same time.
4. Bone growth in length is more like body growth in length than bone growth in weight is like body growth in weight.
